Accounting for sustainability is approaching its (metaphoric) teenage yearskeen to assert independence, yet still reliant on the security of its background disciplines and not quite mature enough to make its own judgements. One example is the Sustainability Assessment Model, a full-cost-accounting tool that monetizes externalities. This paper examines its application in case studies where it faced issues over assessment boundaries, data limitations, and stakeholder engagement. There is much development needed, especially around engagement and externalities, before such techniques can achieve independent lives of their own away from their research-based caregivers.
Introduction
This paper positions itself in the burgeoning literature of accounting as a technology for sustainability and, as such, follows extensive reviews of, mostly, theory and, to a much lesser extent, practice (e.g. Astleithner & Hamedinger, 2003; Birkin, 2000; Birkin, Edwards, & Woodward, 2005; Boyce 2000 , Brown, 2007 Dalal-Clayton & Sadler, 2005; Lamberton, 2005; Ness et al., 2007; O'Connor, 2006; Unerman, Bebbington, & O'Dwyer, 2007; van Asselt & Rijkens-Klomp, 2002; Weaver & Rotmans, 2006; ) . Such technologies can be seen as part of a wider set as society grapples with the challenges of global environmental and social change that sweep from climate change to resource depletion and effects of globalization. So extensive is this literature that the cohort of new subjects is clearly no longer in its (metaphoric) infancy.
So colossal are the challenges it addresses that it would also be foolhardy to suggest that mature solutions are in place to redress the situation. Indeed it is, alas, difficult to cite many examples of runaway successes in practice and so a reflexive approach to all such examples is crucial if the transformation of the accounting discipline is to take place (Bang, 2004; Birkin, 2000; Birkin et al., 2005) .
It is in this vein that we examine the needs as portrayed in the global literature for these technologies (Section 2). We then look at the extent to which these technologies have been addressed by one particular tool used to look at infrastructure 3 projects in a separate jurisdiction (New Zealand) from that of its 'birth' (UK) (Section 3). While found to have fallen short of the ideal, the process is subjected to what is intended as good parenting through identifying its key characteristics and connecting the extent to which they have been achieved (Section 4). In particular we look at the involvement of stakeholders in the deliberation and the availability of acceptable data.
However, as with so many adolescents, we conclude that the end result is distant and the maturation process far from certain or predictable (Section 5).
2.
Sustainability assessment as a post-normal sustainability technology
Post-normal sustainability technologies
The vast array of techniques and practices aimed at promoting sustainability can be reconceptualized through a post-normal science lens based on the approaches developed by Jerry Silvio Funtowicz in the mid-1980s to mid-1990s (notably Funtowicz & Ravetz, 1993 , 1994 Ravetz, 1987) and in subsequent literature (Funtowicz 2006; Ravetz, 2006; Ravetz & Funtowicz, 1999) . From this has arisen the concept of post-normal sustainability technologies (PNSTs), which are emerging as contributions to tackling the highly complex, uncertain, value-laden issues facing a resource-constrained world (Frame & Brown, 2008; Haag & Kaupenjohann, 2001; Mayumi & Giampietro, 2006) . In keeping with the newness of the approach, the topic is adopting and accumulating its own terminology, which, although appearing adolescent, actually has an older pedigree (Frame, in press; Frame & Brown, 2008) . There is a clear pertinence to contemporary 'wicked problems' (Rittel & Webber, 1973) which have been reclassified by Rayner (2006) to be:
• Symptomatic of deeper problems
• Unique opportunities that cannot be easily reversed
• Unable to offer a clear set of alternative solutions
• Characterized by contradictory certitudes
• Contain redistributive implications for entrenched interests, and
• Persistent and insoluble 'Clumsy solutions' were originally defined by Shapiro (1988) and, again, more recently as where "all the 'voices' (are) heard and responded to by the others" (Verweij et al., 2006, p. 822 ) and also in and Rayner (2006) .
Stakeholder engagement in sustainability issues is critical for the legitimacy and quality of decisions and the admission of complexity and value-laden judgements in decision-making and accountability processes. Stakeholders will need new forms of expertise in their interactions with more traditional forms of expertise in order to coproduce knowledge about sustainability. Ideological pluralism and value diversity is also central to the sustainability agenda and with PNSTs; the values-based nature of the issues involved is articulated in a way that seeks to engage with the political. Frame and 5 Brown (2008) identified processes essential to the practice of PNSTs that include extended peer communities and multi-actor heuristics (as originally proposed by Funtowicz and Ravetz) , and agonistic processes Brown, 2007; Mouffe, 2000 Mouffe, , 2005 .
We seek here to examine one possible PNST -a particular variant of full-cost accounting (FCA) (see reviews by Antheaume (2007) , Bebbington (2007) , and Herbohn (2005)). Our intent is to understand better its development and to inform how its use may be improved upon. These accounting technologies have been theorized by Birkin (2000), Birkin et al. (2005) , and Lamberton (2005) , among others. The latter's frameworks are used to assess the usefulness of the tool when actually used. Before doing so we examine the overall discourse on externalities in FCA, as FCA generates information about externalities that are not currently reflected in the open market and which are not likely to be reflected in the market in the near future. Thus, the costs generated by FCA are not 'real' in the sense that they will be borne by the project's owners. Rather, the costs are notional and provide a glimpse of the total costs and benefits to society of an activity within the defined boundary. The primary benefit of FCA is the information on externalities that it generates, which was previously unavailable to decision makers. It is to this that we now turn.
Externalities
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Of particular interest to the development of an accounting PNST, FCA is the treatment of the concept of externalities or, more specifically in accounting terms, external costs. Monetization of externalities is a difficult and contentious element of FCA, especially as the problems which sustainable development seeks to address arise from fundamental structural weaknesses within society and are not amenable to attempts that reduce, for example, 'the environment' to a monetary figure. An externality "arises when the social, environmental or economic activities of one group of persons have an impact on another group and when that impact is not fully accounted or compensated for, by the first group" (http://www.externe.info/). This is a fundamental component of any provision of a technology that will tackle long-term sustainability as it is essential to account for the depletion or creation of all forms of capital. Although the origins of externalities are in welfare economics (Pigou, 1920) , the topic has, over time, developed momentum including major contributions tending towards sustainability-related issues in more recent years (key works include Arrow, 1963; Coase, 1960; Hohmeyer, 1988; Pearce 1978; Polanyi, 1944; Sagoff, 1988; Sen, 1977 Kim (2007) , Krewitt (2002) , Markandya & Tamborra (2002) , Söderholm & Sundqvist (2003), and Stirling (1997) , and, in addition to energy, in sectors such as agriculture in the UK (Pretty et al., 2000) , and transport (Friedrich & Bickel, 2001 , 1995, 2005) . In his review of ExternE, Krewitt (2002, p. 840) notes "the ExternE label became a 'recognized' brand, the scientific quality of the work was well accepted on the international level. National and international organizations got used to ExternE numbers as a standard source for external cost data". However, although applauding ExternE's "large achievements", Krewitt does express concerns that "ExternE somehow failed to come up with a set of comprehensive and precise external cost data that are sufficiently robust or satisfying the original purpose" (2002, p. 846 In a further examination of ExternE, Söderholm and Sundqvist (2003, p. 333) reach similar conclusions that are particularly relevant and so are reproduced in full:
"Environmental valuation based on welfare economic theory builds on restrictive behavioral foundations and can only partly model moral values, although such values are an essential part of people's preference towards the environment. In addition, public preferences are seldom exogenously given as is commonly assumed in economic theory, but are instead formed in public discourse. For this reason, the range of electricity externalities where economic valuation (and thus cost-benefit analysis) should be applied is likely to be narrower than often assumed"…[and] …the paper concludes that many power generation externalities are either inherently "new" or inherently "complex". In these cases, the initial challenge lies not in "discovering" private preferences, but in specifying the conditions for public discourse over common ways of understanding what the pertinent issues are about. This implies that research on the environmental externalities of power generation must, in addition to refining the theory and the applications of existing non-market valuation techniques, also address the instruments and content of political and moral debate. Kim (2007, p. 421) , in his review of externalities, takes a wider orbit and identifies two approaches: the neoclassical (such as that used in ExternE) and the institutional (using social cost valuation and multicriteria decision-making methods). He concludes: "…considering all the achievements and weakness of the neoclassical and institutional approaches, the combination of monetary measurement with holistic and 9 qualitative evaluation can be suggested as an important research priority. The qualitative and organic aspects of economic systems tend to be ignored in the neoclassical economics because of its consequential focus and welfarism. The institutional approach needs some objective measure which is not based on the individual preference".
In the accounting literature, recent interest on externalities (e.g. Antheaume
2007
; Bebbington 2007; Bebbington et al. 2001 Herbohn 2005 ) highlights a need for more critical reflection on the use of externalities. It is against this background that we now focus on uses of the Sustainability Assessment Model (SAM), a full-cost-accounting tool.
Sustainability Assessment Model as a PNST
SAM was developed in the UK by BP and by Genesis Oil and Gas Consultants (UK division) with Jan Bebbington (Baxter, Bebbington, & Cutteridge, 2004; Bebbington et al. 2001; Bebbington & McGregor 2005 , Bebbington 2007 ) using a fullcost-accounting (FCA) approach to assess a discrete project (where a 'project' consists of any economic activity for which a scope can be defined and acceptable boundaries laid). It arose from a perceived need within BP to understand more fully the concepts of sustainability and what forms of institutional re-engineering might be possible to enable the oil and gas sector to work in a more sustainable manner. In order to do this effectively it was judged necessary to have a tool that operated in the currency of major investment decisions at a governance level, namely money; hence the drive for fully costed estimates of the externalities. The first SAM was developed around the decisionmaking process for a specific oil and gas field development with a view to SAM becoming part of the overall decision-making processes within BP (Baxter et al., 2004) .
SAM considers the project over its full life-cycle and identifies and monetizes the project's impacts, including externalities, through dialogue with stakeholders.
Specifically, SAM is designed to include monetization of the costs of externalities arising from social, environmental, resource and economic impacts. The main approaches to monetization, such as the maintenance-cost approach and a variety of approaches under the broad heading of the damage-cost approach (see Bebbington et al., 2001, pp. 63-67) , may yield significantly different measures of externalities. As a result, knowing what the resulting figures mean is often very difficult. In the case of SAM damage-cost estimates are used (in the main) to monetize externalities. While there can be significant opposition to the monetization of externalities (e.g. as noted by Lamberton, 2005 ), SAM's intent is to facilitate the consideration of sustainability issues in arenas where economic rationalism dominates management decisions, and make the subjectivity and assumptions associated with monetization explicit .
We now look at the provenance of SAM and its transition to a new jurisdiction to see if the impetus with which it was initially developed transfers to a new domain. In New Zealand, SAM has been used to look essentially at infrastructure projects (in the broadest sense) in a process that started in 2001 with initial interest expressed by a broad range of stakeholders (Bebbington & Frame, 2003; Bebbington 2007; Cavanagh 2005 Cavanagh , 2007 Cavanagh, Frame, & Lennox, 2006) . These case studies in sustainability 11 assessment need to be seen in the overall discourse of sustainable development and infrastructure in New Zealand as reviewed by Chapman et al. (2003) , which expressed particular interest in externalities and their importance. However, the subsequent government 'Sustainable Development Programme of Action' did not include assessment of externalities as one of its ten guiding principles (Department of Prime Minister and Cabinet, 2003) . Though specific guidelines were not established for the use of sustainability assessment tools, there was specific reference to decoupling of economic growth from environmental impact (Principle 7) though as was highlighted in the review of the programme this was not given a particularly high profile (Frame & Marquardt, 2006) . It is also noteworthy that although there has been considerable renewed interest by central and local government in sustainability, this has (at the time of writing) yet to include much on the assessment of externalities. sustainable development; and document success stories in achieving 'win-wins' rather than trade-offs between two or more dimensions of sustainability" (FRST contract).
This was congruent with perceived needs at the design stage of the project that New
Zealand businesses and public sector organizations regarded SAM as able to assist in developing more sustainable ways of operating (Bebbington & Frame, 2003) .We will now examine SAM's application in urban case studies in New Zealand and our interest is in the use of SAM to develop meaningful dialogue processes about externalities.
SAM in New Zealand
Context
Our initial intent was to examine the assemblage of factors that would enable SAM, as an example of a PNST, to flourish and to then identify key factors and barriers to successful implementation. As various case studies developed, it became clear that, in the use of SAM, the process of engagement with the various stakeholders was critical to its success. Recent New Zealand case studies are now used to illustrate the application of SAM in New Zealand, before we discuss experiences gained.
SAM follows an FCA approach to assess a project over its life cycle by identifying and monetizing the project's impacts, including externalities. Impacts are identified and categorized in fields typically grouped under four headings: economic, 13 resource use, environmental and social impacts. The economic category is the economic benefit that accrues from the project and notionally represents the money going into society, or the project's contribution to GDP. The resource category includes the cost of using finite supplies of raw materials and land for the given project. The environmental category includes the cost of environmental damage such as emissions into the atmosphere and impacts of wastes generated by the project. It may also include benefits such as improved biodiversity or improvements in environmental quality. The social category captures the potential social benefits arising from the project such as improved quality of life. Potential social costs associated with the project, such as road accidents and workplace injuries, are also captured.
When presented visually, these categories provide a 'sustainability profile' for a given project that can be used to compare and communicate the relative sustainability of different options. However, it should be noted that it is not known what a truly sustainable project would look like; thus the 'sustainability profile' developed through the SAM process more accurately provides a picture of the relative unsustainability of the given project.
Case studies
Two examples of the implementation of SAM in New Zealand through various infrastructure programmes are now detailed. Other case studies, including organic recycling (Cavanagh et al., 2006) , as well as a public library complex, a green-field housing development and transport studies were also conducted and the analysis of them is consistent with the two discussed in this paper.
Waste management
In this case study different waste-diversion programmes (community-based resource recovery operations, and commercial-scale resource recovery operations) were compared with disposal to landfill (Cavanagh, 2005) . This project was undertaken for a regional authority specifically to initiate conversations around non-economic benefits of various waste management options. Interviews were held with representatives from a range of waste disposal and diversion operations to collect operational data relevant to the SAM assessment, and to ascertain what 'impacts' were considered relevant for sustainability considerations by the different operators.
Operational data provided the magnitude of impacts relevant to the assessment after conversion into units relevant for quantifying externalities, e.g. emissions associated with transport of waste or recyclables, or machinery operation. This was primarily undertaken using WISARD Lifecycle Software for Waste Management in New
Zealand (see section 4.1.2). For confidentiality and to provide an appropriate comparison between operations, assessments were based on generic scenarios to reflect 'typical' activities undertaken for different operations. Valuation of externalities was undertaken where possible using credible sources such as national damage-cost estimates for key air pollutants (Booz, Allen and Hamilton, 2005 ) (see section 4.1.2).
Proxy valuations were used to include items relevant to sustainability but not easily 15 monetized. Specifically, the social benefit of education in waste minimization and resource recovery was valued by assuming that additional waste was diverted from landfill through either increased recycling or avoided waste generation as a result of social marketing.
Initial SAM signatures were presented to a working group of representatives from the contracting council and a representative from central government. This enabled identification of any additional impacts, discussion on proxy valuations and on research constraints; particularly those around the analyses' boundaries. For example, waste collection and waste management on-site were considered separately to provide the focus on the differences between the waste management activities, as opposed to the impacts of transportation associated with waste management. Further, the wider benefits and costs associated with resource recovery (e.g. offsetting the use of raw materials, offsetting the production of new products, energy used for remanufacturing of recovered materials) were unable to be included in the analysis. Inclusion of these items would provide a better picture of relative sustainability of different options, and is potentially important in enabling decisions to be made that actually enhance the sustainability of waste management (including the impact of reduced consumption).
Analysis revealed that resource and environmental costs were unexpectedly small compared with economic impacts for all scenarios although greatest for landfill operations. Resource costs were primarily associated with fuel and infrastructure.
Environmental costs arose mainly from impact of air emissions and, for landfill operations, expenditure to mitigate environmental effects. The apparently negligible resource and environmental benefit of diversion activities may arise from the exclusion 16 of certain activities from those scenarios. However, it may also reflect an undervaluation of these impacts.
Operational costs and the benefits of employment dominated all signatures. The social benefit generated by waste diversion activities, in particular community-based operations, was the key difference between waste disposal and diversion scenarios;
small-scale community-based operations deliver the greatest social benefit per dollar spent. These social benefits arose from the greater range of activities (e.g. waste education and awareness programmes, waste exchange) and greater focus on employing long-term unemployed or, in this specific case, intellectually challenged people undertaken by community-based operations compared with commercial waste-diversion operations. Thus the analysis was useful in highlighting these benefits from the community-based operations.
In summary, this case study provided the regional authority with a useful conversation starter around the non-economic benefits of alternatives for waste management and went on to generate interest from a wider range of potential stakeholders.
Housing
The two housing projects were different in scale and for different stakeholders:
one is the redevelopment of four conjoined units used for social housing -case study (a) (Cavanagh, 2007) ; while the other is the redevelopment of a small number of houses also used as social housing -case study (b).
In both cases the extent of stakeholder engagement was primarily limited to the contracting organization. In case study (a) there was good engagement with representatives from different parts of the organization who participated in meetings to discuss the potential impacts of the project. The organization also made all relevant data available, and provided contacts for relevant social agencies. This engagement was largely driven by a key individual within that organization who considered that it was important and necessary for the wider (environmental, resource, social) impacts of a specific housing project to be considered alongside the economic aspects. SAM was viewed as a potential mechanism to achieve this. In contrast, case study (b) involved a larger number of stakeholders from different organizations but lacked the same degree of engagement in considering non-economic impacts.
Case study (a) compared the retention of four conjoined two-bedroom units other 'external' impacts were minimal. Further, there was little difference between retaining the existing units and replacing them with the pensioner units -despite the fact the new units were intended to be more energy and water efficient, and there was greater housing density.
To investigate whether the externalities of the resource, environmental and social attributes of the housing developments could be included in the existing financial model typically used for decision making in this organization, an alternative assessment approach was also used for this study. In this case the valuations developed in the SAM process were included as additional elements in the model. This model generated an internal rate of return (IRR) over a 15-year period, and included various financial assumptions. Including the environmental, resource and social valuations changed the estimated IRR from 7.66 to 5.57 for the old units and from 7.56 to 7.06 for the pensioner units. The decrease in IRR was largely driven by the estimated operational resource use impacts (electricity, water). The higher IRR (after inclusion of the externalities) for the pensioner units compared with the conjoined units reflects the lower resource use and health benefits (as a result of having a warmer, drier house) of the new units. Thus, while the SAM signature was less useful in discriminating between options, inclusion of the SAM information in the existing financial model allowed greater discrimination between the two options, and also provided information in a format familiar to organization members. This latter option is being further pursued by the organization as a means to include externalities in asset management.
As with the waste management project, resource and environmental impacts were smaller than anticipated and possibly influenced by an incomplete dataset, as well as undervaluation (see section 4.1.2). In addition, inclusion of social impacts in the assessment is limited by the availability of appropriate metrics.
For case study (b) resource costs dominated the profile, while economic and social impacts were of a similar magnitude. In this case, market rent was used to provide the economic impacts while resource costs were estimated as the opportunity costs of the building materials. This contrasts with our other studies, which tended to use a resource rent approach where possible, and reflects the difference obtained by the use of different valuation metrics. The social benefits were identified as being significant, although only nominal estimates of their value could be made due to an absence of data. Largely in recognition of the nominal valuation of social benefits, a multicriteria approach to the assessment of the development was also pursued to ascertain whether this elucidated more effectively which aspects of the development contributed most to sustainability. While stakeholders participated in both assessments, there was a lack of interest in the further inclusion of sustainability assessment in the assessment of the housing development. For discussion of the 'organizational' issues that contributed to this lack of uptake, see Fraser (2007) .
Observations
The lower resource and environmental impacts compared to economic benefits in most studies was unexpected. While this could be partially attributed to the boundaries established and subsequent exclusion of certain activities, data limitations are considered a significant factor. We consider that engagement with a broad range of stakeholders is important to capture all possible impacts, and to facilitate an understanding of the factors influencing sustainability. Further, this engagement allows the stakeholders to share their knowledge of the project and its outcomes, including aspects considered important from a sustainability perspective. In turn this promotes acceptance of the final assessment.
The engagement process should occur throughout the assessment to generate new understanding and data. However, in our experience the process stopped at the presentation of the initial assessment, and no further discussion occurred on options for improving project sustainability.
Reflections on full-cost accounting
We now examine how effective SAM has been in contributing to sustainability accounting, using Lamberton's framework and how, in turn, this has demonstrated (or not) the qualities of a PNST.
Contributions to sustainability accounting
First we seek to assess if acceptance of SAM is being driven by the urgency of sustainability issues and not just motivated by technical interests. To do this with some sense of objectivity we take the various challenges encountered while undertaking the SAM assessments and discuss these using Lamberton's (2005) framework. This consists of five components as shown in Fig. 1 and which was developed as a financial accounting model to provide structure to sustainability accounting that has hitherto developed in a rather ad hoc manner. The five components are (Lamberton, 2005, p. 16):
• Objectives of the sustainability accounting framework
• Principles which underpin application of the framework
• Data capture tools, accounting records, and measurement techniques
• Reports used to present information to stakeholders
• Qualitative attributes of information reported using the framework It is tempting to focus the discussion on comparisons of various weightings and monetization techniques used in the various interpretations of SAM used in step 2.
However, our observations are that it is the process of SAM that provides the most useful insights to the relative sustainability of an activity. Specifically, the process should facilitate recognition of the type and breadth of impacts potentially arising from an activity, which mostly surpass the extent to which robust technical data is available.
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As a result we only consider the data capture (Step 3) and qualitative attributes (Step 5) in the present study.
[ Fig. 1] 
Data capture and measurement technologies
Establishing the limits of a SAM assessment is a critical early step that is key to the overall success of and acceptance of SAM; that is to say, an understanding of what SAM means, the wider impacts of projects, and potential influence of 'unconsidered'
impacts. In particular, this includes both establishing the most appropriate time frame for analysis (how long from cradle to grave?) and identifying likely impacts. In the waste project the lifetime was taken as 35 years -the duration of resource consents in New Zealand. For the housing development, 90 years (with major refurbishment at 45 years) was used as the lifetime considered by asset managers. In both cases, the actual lifetime of the given project may extend past these estimates. The lifetime length impacts most significantly on the relative impacts associated with the initial 'start-up' (e.g. construction) as these are amortized (currently assuming 0% discount; over the project lifetime. Thus, the longer the lifetime of the project, the less significant the 'start-up' impacts may be relative to those arising from operational activities.
Impacts included may be constrained by what is appropriate for comparison between options or data limitations. For example, in the waste management project, it
was not possible to include the wider impacts of resource recovery (e.g. reduced 24 consumption of new materials, reduced manufacture of products) and the collection of waste and recovered materials was considered separately to focus on key activities (disposal to landfill vs. resource recovery). Further, while organizations hold detailed information on operational aspects, some data pertinent to quantifying the impacts (e.g.
amounts of raw materials used, environmental impacts) have to be sought from the available literature, and even then, these do not provide all the data required in developing a detailed assessment. Confidentiality requirements may also impact data gathering and utilization, while data from different sources (e.g. financial accounts from different organizations) may be provided in different ways (e.g. itemized differently) making consistent treatment of data difficult. All of this underlines that accounting can potentially be very supportive of the sustainability agenda but does not always have existing practices to support this. This suggests that much deeper institutional reform is required.
Monetization of impacts is the most contentious issue in the SAM process for the New Zealand case studies. Where possible, as noted in section 3.3, credible sources were used to provide valuations. However, such data were limited and valuation data were drawn from a variety of, primarily grey, literature (e.g. Chapman et al., 2004 Chapman et al., , 2006 White et al., 2004) , and for resource impacts, valuations more appropriately reflected the opportunity costs. In some cases where data were not available surrogate measures were developed with the participation of stakeholders, although more often there was an expectation by stakeholders that research should easily provide appropriate valuations. While sensitivity testing could be used to assess the influence of significantly different valuations on the SAM profile and assist in establishing the most significant variables, altering the valuations for 'contentious' elements, namely environmental or resource impacts, often made little difference. For example, for the organic waste assessment and the waste assessments, increasing damage-cost estimates of air emissions by several orders of magnitude made minimal difference to the signatures. Ultimately, the lack of robust data, both for quantifying and monetizing impacts, was a significant limitation to the SAM process. Specifically, it closed down, as opposed to opened up, conversations on the aspects that contributed to the sustainability of a given project or how greater sustainability could be achieved.
Consideration of the social impacts raised additional issues, particularly for the housing case studies. One key issue was establishing appropriate elements that addressed the social benefits. For example, 'happier, healthier communities' that have less crime are typically features that are aspired to for sustainable housing developments. This raised two issues: one is determination of what metrics can be used to provide a measure that can be appropriately quantified and monetized; the other is the use of relativity (happier, healthier, reduced crime) in the expression of these aspirations; this implies the difference relative to a conventional housing state. In terms of the first point while some potential measures (e.g. GP visits as an indicator of health, crime rates) were generally accepted by stakeholders, other potential measures, for example suicide rates, were not accepted -despite the fact that suicide is an accepted measure of mental health and emotional well-being in national studies. In some cases, these measures may also face scale issues; depending on the scale of the development there may be negligible difference between a 'sustainable' and conventional development. The second issue -the use of relativity to express sustainability aspirations -provided a perception issue. Specifically, the use of absolute values for potential measures such as GP visits, crime impacts etc. gives rise to a negative social impact -for a sustainable development this impact is less negative than a conventional development. While this approach was the same for assessing resource and environmental impacts, stakeholders' expectations were that the social impacts of a sustainable development would always be positive and the SAM results were viewed sceptically otherwise.
Qualitative attributes of sustainability accounting information
Lamberton offers many attributes to consider in this final step but we will only take one -the irksome issue of the valuation of externalities and, in particular, their monetization. O'Connor (2000 O'Connor ( , 2006 has developed the concept of the Monetization Frontier and the conditions under which it can be used. This has been further extended by Frame and O'Connor (2008) to serve as a boundary over which the use of accurate valuation is no longer valid; or at least highly inaccurate. However, valorizations of a parameter can be useful if it is making a critical contribution to a discussion. In this sense it should be seen as having a 'narrative' value rather than an empirical one. This takes us into a new realm of considering the epistemological value of indicators especially when considering the complexity of sustainability issues (Miller, 2005) .
We conclude that Lamberton's framework provides an elegant test of the usefulness of an accounting tool. The framework enables the tool's functionality to be unpacked and set aside from its implementation. What this discloses for SAM is a highly problematic issue around externalities. In turn this appears to be more of an issue of the sustainability discourse in the jurisdiction rather than an integral problem with the 27 tool. To examine that issue it is necessary to look in more detail at the use of SAM as a PNST and also the success of a tool one step removed from those who had developed it.
SAM's contribution as a post-normal sustainability technology
In their development of PNSTs, Frame and Brown (2008) identify three core qualities for PNSTs which need to be present for a technology to be successful. Here we discuss only two of them, as the topic of ecological citizenship is much less relevant for the SAM case studies.
Extended peer communities
In this, evidence should be apparent for the development of communities of practice around the kinds of accounting processes that Birkin (2000) describes as demonstrating an ontology of interconnected events. Stakeholders had varying perceptions on the usefulness of SAM. In one case SAM was viewed favourably as a means to 'extend' the existing financial model upon which decisions are currently based, to include social and environmental aspects. In another, the attractiveness of the SAM assessments was the perceived potential application for benchmarking. However this application implies that all elements contributing to sustainability can be known upfront and can be defined with reasonable certainty, which is currently not the case.
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Varying levels of participation were achieved with different stakeholders. Some were "only interested if it gives us the answer we want". This runs counter to the intention of SAM to generate dialogue around options for achieving sustainability. Even with stakeholders who were more willing and eager to engage in the process, only a limited number of potential stakeholders (primarily local council or housing development staff) were involved in the initial SAM assessment. The researcher/consultant was often viewed as holder of the 'correct' answer when providing SAM assessments. This highlighted a need to change the researcherstakeholder relationship from a consultancy-type agreement to one based much more around partnership and co-evolution of results rather than contractual arrangements. This is, we propose, indicative of a 'clumsy solution' and should be embraced rather than shunned by both researcher and end-user beneficiary. It does, however, imply a significant culture change in the implementation of both research and consultancy around sustainability issues. This is unlikely to be swift or simple and the development of communities of practice around this will need to be carefully encouraged. It is also worth noting that this is not a contractual obligation but more to do with a sense of duty or responsibility and, as such, complies with Hyde's distinction: "It is the cardinal difference between gift and commodity exchange that a gift establishes a feeling-bond between two people, while the sale of a commodity leaves no necessary connection" (1983, p. 56) .
It requires of its participants an ability to move beyond a contractual relationship to a partnership approach wherein individuals and entities are required to take up their responsibilities and duties to society in addition to their rights to shareholders to maximize the use of economic capital. It requires increasing emphasis on aspects of 29 trust. In so doing there is a distinct shift in the locus of authority. This is in keeping with notions that the ways in which knowledge is constructed need to change in order to address sustainability issues. As Sarewitz (2004) 
Agonistic processes
The main difference between SAM and other cost-benefit accounting technologies is the process of deliberation by which values are assigned to parameters.
In particular, it draws on Mouffe (2000 Mouffe ( , 2005 in using an agonistic process where differences of viewpoint are actively surfaced and debated and where a consensus view may not arise as it would in a more orthodox deliberative process. While such a difference may seem relatively minor, it has a potentially radical element when considering forms of engagement relevant to the sustainability accounting project as has been discussed by , , and Brown (2007) .
However, this and other differences between SAM and other assessment and decision-making tools such as triple bottom line (TBL) reporting and cost-benefit analysis (CBA) can lead to uncertain expectations of what is represented in a SAM assessment. For example, employment may be used as a social indicator whereas employment (direct and indirect) is often considered an economic benefit in CBA and other neoclassical economic analyses. However, in the SAM case studies, direct employment was considered as an economic benefit and indirect employment a social benefit (Bebbington, 2007; Bebbington & McGregor, 2005) . For the allocation of project costs, in SAM the costs of the project were considered as part of the economic benefit of money going into society. This contrasts with classical CBA, which more often differentiates the 'costs' of a given project (to an organization) from the benefits of the project. It is also the use of monetization in SAM, including the visual presentation of costs and benefits that give rise to the perception of SAM as a form of CBA. However, SAM comes from the perspective that if economic rationalism dominates management decisions, then providing an alternative information set built around monetization provides a means to ensure consideration of sustainability issues . Further, SAM seeks to make explicit the subjectivity surrounding monetization as explored further by . The key element, however, is the extent to which the process of developing the accounts takes on an agonistic form.
Concluding comments
Undertaking the case studies has provided material for future improvements; distinguishing, perhaps, SAM more as a multicriteria-based decision-making tool than as a FCA tool as originally intended. As stated earlier, SAM's intent is to ensure sustainability issues are considered in arenas where economic rationalism dominates management decisions to make the subjectivity and assumptions associated with 31 monetization explicit. However, gaps exist in the robustness of externality valuations leading to a tendency to play down the significance of resource usages and environmental impacts compared to that 'expected' from a 'green' perspective. Often when an assessment is presented there is a tendency to 'forget' these subjective elements and focus on the absolute figures, as noted by Smark (2006) . Participation of the stakeholders is critical in order to create awareness of the subjectivity inherent in the monetization process. Further, stakeholders must recognize the value of the monetization process in establishing significant impacts and their influence on a project's sustainability.
Appropriate stakeholder participation will remain a challenging aspect of the SAM process as it requires a shift from a traditional researcher/contractor-client relationship to more participatory processes. Further, there is a need to clarify the process and purpose of SAM to participating stakeholders in order to achieve their To conclude, the adolescent metaphor retains its usefulness from the introduction and it enables us to provide guidance as we attempt to find ways to assess infrastructure projects for their contribution to (or from) an increased state of sustainability. Clearly, SAM is some way from a mature adulthood when it will be an independent agent. As researcher-caregivers, there is still some nurturing to be done before SAM (and others of its cohort) achieve a robust set of life skills and can deliver value to potential clients. It is also unlikely that it will ever be entirely free of its parental guidance -and perhaps that is not such a bad thing. Table 1 Steps in Full-cost Accounting (FCA)
1 Define the focus of the costing exercise. This may be, for example, a product, production process, waste disposal option, project, part of an economic entity, an entire entity, or an entire industry -and is the overall cost objective.
2 Specify the scope or limits of analysis. This is the subset of all possible externalities to be identified.
3 Identify and measure external impacts. This involves making the link between a cost objective and the externalities arising from the cost objective.
4 Cost external impact. This is the monetization of the externalities, or determination of the fuller costs associated with, but which are not already captured by, the current accounting for the cost objective.
Source: Bebbington & MacGregor (2005) .
